Abstract -Using the adsorption from dilute solutions, infrared spectroscopy and gas chromatography the thicknesses of the adsorption layers of flexible-chain macromolecules and the fractions of macromolecular chain units bonded with the surface functional groups have been determined.
INTRODUCTION
The problem of the adsorption phase structure and properties has quite a long history. It can be definitely said that a substance in the adsorbed state has specific properties, differing from its properties in the bulk phase. This is not difficult to understand when we examine adsorption at a molecular level. A lot, however, still remains unclear: in particular as regards the question of the thicknesses of polymer adsorption layers. Different techniques of investigating and treating the results of these experimental studies of thicknesses produce values differing by more than an order of magnitude.
In the present work, based on examining the results of the experimental studies of polymer-containing systems and on certain substantiated assumptions, the thicknesses of the adsorption layers of flexible-chain macromolecules have been calculated and the adsorbed macromolecules arrangement and orientation on the surface of nonporous and macroporous adsorbents estimated. constituting the excess of a substance (in moles per m2) in the adsorption phase, as compared with its content in an equal volume remote from the action of the adsorptive forces; A is the adsorbent surface (m2/g). con tent by The value is related to d. , -the total 
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EXPERIMENTAL
The following polymers have been studied: polyoxyethylene (POE) with molecular weights (MU) equal to 300, 3000, 20 000; polybutadiene (PB) with MW -3000 and 170 000; polyvinylacetate (PVA) with MW = 180 000; polystyrene (PS) with MW = 40 000 and 300 000; polydimethylsiloxane (PDMS) with MW = 350 000; and polymethylmethacrylate with MW -330 000.
Used as the solvents were: twice distilled water, tetrachloromethsne and n-heptane. n-Heptane and tetrachloromethane were dried with NaA zeolite pellets. Tables 1 and 2 Table 3 shows the P values for some adsorbed polymers.
RESULTS AND DISCUSSION

Presented in
If a PVA or a PMMA molecule were adsorbed as a coil, then, naturally, the number of CO groups in contact with the adsorbent surface would be small and -0. In the case of the straightening (spreading out) of macromolecular coils on a flat adsorbent surface P -0.33 -0.67, because the ester groups seem to be situated at an angle of 120° with respect of each other, and with sufficiently strong (localized) adsorption one of the three ester groups is in contact with a surface functional group. In some cases two of the three eater groups can interact with the surface functional groups.
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Thus, the P values equal to 0.3 -0.5, shown in Table 4 . fm values of the adsorption of polystyrenaa P 1 (b ¶W = = 40 000) and P 2 ( -%W = 300 000) by porous silicas, Table 6 shows the values of ve -retention volumes of n-hexane, benzene and n-butanol on graphitized carbon black samples the surface of which was covered with different uantities of adsorbed polyethylene glycol (MW -3 kd). The data in Table 6 Comparatively thick adsorption layers, of the order of 2 nm, are formed in the adsorption of proteins and nucleic acids from aqueous buffer solutions (Table 7) . In this case the intramolecular interaction in protein molecules opposes the complete straightening of protein macromolecules. It should be noted that even in the case of flexible macromolecules, when adsorption is sufficiently strong, the intramolecular forces can hinder the straightening of coils and the formation of compact thin mono-molecular layers of macromolecular chains extended along the surface.
Of interest for chromatography is the case of weak adsorption of macromolecules on a modified surface of the particles of macroporous silica (porous glass, silica gel or silochrome). Here the adsorptive interaction is greatly weakened, and macromolecular coils undergo only a slight deformations in the pores. That is why in the general case there is hardly any sense in speaking of adsorptive interaction. Nevertheless, very weak adsorptive interactions of biopolymer macromolecules, their associates and organizations are undoubtedly of great practical importance in the chromatography and biotechnology of purified and concentrated medicinal preparations and biochemical media. With comparatively small energies of the adsorption of a polymer from dilute solutions a macromolecular coil can be straightened out, and a surface monolayer of straightened adsorbed macromolecules extending along the surface can be formed. Various adsorption systems can be encountered in practice, and a qualitative estimation of the thickness and structure of adsorption layers is only possible if one takes into account the adsorbent surface chemistry and the chemical structure of the molecules of the bulk solution components.
